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amolltude of the eleCurlc fweld of the dlpole in a vacuumj 3, and EL are

i - the arnlltudea of “the h- £ f1°1d in the plasma In the case of weak o
m_\metlc fields (u..,. «(u) (3) agrees with (4) .J_L/Eo as a function of -
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'density becomes infinlte at one point. At ws= w the eleotric field in the
‘ plasma as & function:of den51ty'becomes infinite w1th the exOEption of
T “oz, dJ_oz and 0y o> W) where resonanoe ig absent. The field strength E

‘ag a function of the field strength of the external magnetic field is of
. .great interest with a fixed plasma density~ These properties of an -
electric field in plasma have been studied with the aid of an arrangement
‘shown in Fig. 3. At a pressure of 2 10"2 mm Hg (air), a gas discharge
 was produced between two electrodes in a glass flask 4 mm in diameter

and 18 mm long. Transmitting and receiving antennas were inserted from

both sides (spacing: about 3 mm). The antennas were made of coaxial -
cables. In first approximation, the transmitting antenna constltuted -an

.emitter which could be considered a d1p01e oriented along the axis of

the cable. The frequency applied was W= 5.7° 1010 sec_1, and the

receiving gignal was amplified and conveyed -to.an oscilloscope.  The
‘solenoid generated a magnetic field of 7000 oe in the discharge tube. The
authors studied the resonance of an electric field at ‘small plasma -
densities, which had been produced by a dlscharge current of about 1 ma.
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Fig. 8 shows the electrical diagram of the aingle h;f'ﬁrdbéff A comperison

- -between experimental and theoretical results indicates that, in accordance -

#ith theory, resonance will ocour at Ez(aﬁ =0 only if the dipole moment

- of the emitter has a definité.orientation with respect to the ﬁégnetic

field. The experimental density required is slightly different from the

‘theoretical one. This is due to the varying input resistance of the .

antennas, which complicated the experiments considerably.. The authors .

" further examined the possibility of measuring the plasma density with the =

use of a single h-f probe.: This method is based on the dependence of the

- resonance of the input resistance of the dipole on the plasma density. -

It could be shown that this,methpd'isvapplioabletobqthisotropic'and i
anisotropic plasma. There are 9 figures and 6 references: E4,SOViet—blOC
and 2 non-Soviet-bloec. : : s : o

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Moskva (Institute
of Physics imeni P. N. Lebedev, Moscow) S .

SUBMITTED:  June 6, 1960

Céra 4/6

Ty

T R D B AR EL ) P R A

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



3 SRR IR Yolhds T BHIN TP A QARP Tt S iy v e v = s

"APPROVED FOR RELEASE 08/22/2000 CIA-RDP86-00513R001446010017-7

S . }2877,7. 3/057/61/051/016/010/015

- = } B109/B102
e ele TR AT
AU‘I‘HOR: s ',Rukhadze, A A.
) TITLL o Electromagnetic waves in a system of interpenetrating plasmas S

, PERIODICAL: : .Zhurnal tekhnlcheskoy fi21k1, v. 31, no. 10, 1961, 1236 - 1245 :

TEXT: Electromagnetlc waves are’ con51dered in a system, cons1sting of an
‘infinite plane-parallel charged-particle beam moving with an arbitrary '
‘relativistic velocity u, and an isotropic stationary plasma. The .
.gtability of this system ‘is investigated. Presupposition: The total = - -
_current induced, referred to the coordinate system of the plasma, is the
‘:sum of all currents induced in the beam and in the stationary plasmaz

i “J“’+J"’=—[=u(w k)—s,,]E,, Sy
,frﬁherc » R ;(w k)__gn(m k)4_4m(m k)—-a ’., = ,-,‘(3)»:,v5
' c(‘)(m k),- (o, k) u s_Lm k), - :
| : ‘ v ‘);( __’:ﬂ) £ (0, k)—#—,:——eif)'(m k) (4) e | : X
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'are the dielectrlc constants of the beam, ‘of the stationary plasma,cand SR ;
of the total system, respectively. The dispersion equation = - - » B
2 : .
‘k 1y -kkJ -c eij((.,,]’;)\ - 0 can be reduced tov_, : I
.. »_r_kﬂ .;;c_.[s(;tr (u, k)_,_____(eu)tr (w k’)—-l)] a0
. {kz » [elmr (o, &) -+ —-(a(‘)" (‘ﬂ k’)—'l)]}(sml (“’ k')—i- ‘
e )—1;——-—""i[em'(m' Bl |
- 21— %) 2 i
’ G g
’ x(g(l)lr(ml k’)._.g(l)l(m k))][e(m(m k)——l—!—i‘ o :
| g(!)!r(u, )__,u)l(m k))] 0 | .  o (-11) e
o since j [EU) (m' ﬁ ) _6 ] E:; and since Eq (4) (1) = current i
density induced in the beam referre to a coordlnate system L T }
" Card 2/6 ' i ‘ o ‘ WA
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' o = —:,x-._.-——;—__——_.
: Y1 - u?/c? ?

mov1ng with the beam.' Conciﬁsions fron‘(10)z»‘ror large'm and .f follows

: : 2 n S : ;
2 2,2 2 = 2 2,2 4re - IR s :
W= ek + ey + Wope = k" + (N1e + N2e)’ i. e., the oscillations -

are undamped. Con91der1ng the heat motion of particles, and in case of
the temperature of the electrons exceeding by far that of the 1ons,

-‘m_(ku——,’/ k,/xTukvcz}( x:: ;::) (16)

'holds(where QHL‘ is the Larmor frequency of electrons), 1. €., the

oscillations in the beam are weakly damped in case of high particle
densities. Conclusions from (11)s In contrast to (10), (11) may have
- solutions which correspond to oscillation amplitudes increasing with time.
(4) 1f u‘4§ I e o
o e e g (g
CT T _ (w—uk)l i :
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is obtained from (11) in the range of hlgh frequenc1es @ and . For -

wdkd, (19) has solutions that correspond tg undamped oscillations. The
system is, however, unstable in case of w<ku and Ru((,h‘ (B) Consuierlng

the heat motion of partlcles in the statlonary plasma, the dlSL ersion
equatlon for T, >T will be . ~

et S o 5);

2 ‘I.Tz.
k? o

',fhis mea‘nsi that for w}uk "—dnly'w’eakly damped oscillations occur; whéfeaks -

for w(\\?l? the osclllation amplitudes are increas:.ng with time if.
/N ) u m/‘)c‘I' .' (C) Considering the thermal motion of partlcles in. the

beam, the d:.spers:.on equat:.cn is -
: "’114 R (] oLy a4 S PR
1+ k’ 17.'. - ‘(w—ﬂkjﬁ w? ‘—0' : s (30)’ B

- 3 m - - -
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for m>'ﬁﬁ only weakly damped oscillations ocour, whereas solutions are-

-obtained for mgfﬁf that correspond to oscillation amplitudes increasing

‘with time. (D) Considering the thermal motion of particles both in the
‘- beam and in the stationary plasma, and if~T1eﬁ.T1i, T29§’T21’ then

=i

‘2 BT 2

©iL, Wy Uiy

YT k:—-—lr‘-"‘ o kup*
m m s

u)=;.:tmgL‘ l+

“holds for g)<3E,-which corresponds to oscillations increasing with time
provided that ‘the particle densities in the beam are sufficiently high.

- Finally, the author considers the case of relativistic velocities

- neglecting thermal motion; in case of m§>uﬁ only such solutions are
-‘offered as correspond.to»non-increasing oscillationramplitudes.

=P VPI— Py, (9

ST e ‘ A o
. (k’o’ -+ m?,“—p- m:;,) ( (ka)? — “’%IQ( 1 —ﬁcr).‘ + ugl"(‘ku), :

51 et
=7 .x(ku)z—wh.(l'-'%) S L : f
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v P _ xu (ku)i [k o3 wl,_‘ + wz,‘] + u,"‘.,,m[kzuz — (nk)t]

holds for gkgvku which in case of N thze corresponds to osclllation
, amplitudes increasing with time.' In case of N1 <fN2 s the plasma oscilla-
tions will be unstable 1L~ >fﬁu. ‘The author ‘thanks V. P. Silin for- '

advice and discussions. A. I Akhiyezer and Ya. B. Faynberg (DAN sSSR,
69, 555y 19495 UFN, 44, 324, 1951) are mentioned. There are 13 refer-
encest 10 Soviet and '3 non-Soviet. The four references to English-
language publications read as follows: D. Bohm, E. P. Gross, Phys. Rev.
15, 185, 1949; Problemy sovremennoy fiziki, 11, 7, 1952; P. L. Auer, Phys.
Rev. Let., 1, 411, 19583 J. Lindhard, Det. Kong. Danske. Vid. Selsx. Dan. .
Mat. Fys. Medd., 28 No. 8, 1954 o .

 ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva
(Physics Institute imeni P. N.VLebedev AS USSR, Moscow)

SUBMITTED: ‘ November 5, 1960
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Lovetskiy, Ye. Ye., Rukhadze, A A, 'Qr,‘,b

 AUTHORS:
TITLE

'_?ERIODICALi.

- TEXTs

1. Klimo

ZhETF 0 40,
collisions occur.
affects the damping deore

s/055/61/o41/006/oze/o54
B146/B102 - -

Hydrodynamica of a noniaothermal plasma _

hurnal eksperimental'noy 1 teoretioheskoy fiziki. v 41,
. no. 6, 961, 1845- -1849

Single-fluid magnetohydrodynamics of a nonisothermal, collision-'
ntovich and V. P. g41in (Ref. 1t
xtended toa plasme. in which particle
11isions into consideration. preponderantly

£ wavesj the frequency remains unaltered.

The cons:.d.eration ijs confined to & dilute plasma where ion-ion collisions

are more significant than electron-ion collisions.
equation of motion for the plasma is glven by o

+( a‘)" L
o a{‘

and is thus extended by F
cdrd 1/3 -
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Klimontcvichrand'éilin (F?is:is the dissipativé force due to Cherenkov
'absorption'and_torabsorption by magnetic bremsstrahlung; PZ}S takes

ion-ion collisions into consideration}. . The effect of collisions on the
- spectrum of magnetohydrodynamic and magnetoacoustic waves is studied.
In first approximation, magnetohydrodynamic waves are undamped while a
damping decrement is obtained for magnetoacoustic waves. The contribu-
tions to the damping decrement, resulting from collisions, do not depend
on -the magnitude of the wave{vector. Hence, only Cherenkov absorption
is responsible for the divergence of wave packets. Conditions indicating
whether Chere kov absorption e: seeds, and when absorption by collisions
_ . .are stated. . Another derivation of the dispersion laws for the two wave
.~ types is given by solving the dispersion equation for electromagnetic
' ‘waves. The range of validity of the theory is estimated. The authors . |
" thank V. P. Silin for a:discussion. There are 3 Soviet references. .

B ’Vk,fASSOCIATIONt Fizicheskiy institut - im. P. H. Lebedéya Akademii hauk 
- 85SSR (Physics Institute imeni P. N. Lebedev of the Academy
e of Sciences USSR) = . R R A T B
~ Card 2/3 SR S
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A

"TITLEﬁ

",PHRIODICAL Uspekhi flzlchesklkh nauk, Ve
i kTm{T.v The present paper glves a systematlc

dynamics of media with spatial dlspersmn.
dium- are usually Arltten down in the form

1B -

‘magnetlc fleld in & me

APPROVED FOR RELEASE: 08/22/2000

Electrodynamlcs of medla with spatial dlsp°1‘.>10n

74, no. 2, 1961, 223 267 .

representatlon of the electro- o
‘Phe equations of ‘the electro-—

dw D 4:'(@0, rol,E—— 4-7 Tl ;
: 4D 4n . R ' (1.3)'
: robH-—-—a—l-}-—J, de O . :
E j—'ﬁ+croawl (14
. j*n_B_/n\x - (1,9) -
D= E+41P S ‘_» : (1.6)
card 1/8 ' :
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'The vector # denotes the nagnetlzaulon, and P is the polarlza\.lon vecwr of
t .

the medium. With the quentity D'(r t) = n(r,t) + 4n, ast (r,t') (1 7), the
-

' fleld equatlons can be reornsented in the form o | o P< .

LY

leD 41‘!90,, - |0LL=__’-‘?:,

o W
"’ll;—??f+TJﬂ'pde:O" ,7

The authors restrict themselves_ to llnear electrodjnamlcs. Then, the :

~‘materlal equations D = J 5’ "Bi —_- uIJHJ S are’ a.lso linear, and can only be
used for slowly v;rylng flelus%_ Yiith hlgh frecu ney - i‘lelds, me.terlal '

: gquatiqnsgo‘f the type Di(t)_=: (t t )Ej(t')Bi(t)_, at! p.l (t £t )H (t') Q. e)

Carrd: 2/8

ARl FIE, -"7.‘.; PRSI = Py
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nlectrodynamlcs of media with ...va" 'v'_ B125 203 .

, must be used, whlch consider the influence of the prevmous hlstor dn'the.
_electromagnetic properties of the medium. Spatially nonlocal: relations
consider spatial dispersion besides the dispersion in time; for e honmo-
geneous, isotropic and nongyrotropic medium,they may be written down in

the form . L

Ty, RN » T .

D(r, )= & d’ S dre(t—t, r—r)E( ) | gy
A N T ~
) B(l‘,il)= S dl'& dr'fz(t —;,—";’ 1'-—-1") H(r, l,’)': : R

”The materlal equetion considering both klnds of dlsper81on end 1ntegrat1ng

'Eq. (IT) has the form D'(? t) = dt' dr" (t t1, 7, r')E (r’ t) (III)
: -
in 11near electrodynamlcs.  Summing up- Tne fleld equatlons II 1ntegrated :
by the material equations III (and the material ‘equations for the surface)
- ‘'permit a unique determlnatlon of the eloctroma”netlc fleld in any part of
'Card 3/8 S : RSN ,
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‘the space. The tensor ‘of the complex dlelectrlc constant has the form'

@a k) - ‘dt I tfd ikr (t r) -‘[dre—;k Eijco r) (2 6) for plane

kmonochromatlc waves. Such & tensor, hovever, only applies to unllmlted and D%:\'
' spatlally homogeneous media for which’ the meterial equatlon : S . -
R t - 3 ‘\ 3
dt';aésla(t-t',r-r')" (2} ) (2 4) holds.
ti("“" —k)=¢i;(w, k), lu( &),v—-k)—'—-l’-;/(ﬁ). k) .
o El(e, )—80(—0" f—_k)-_ TR T (27)

holds for the real part &’ij(b’y) and the imaginarj part of the complex ,
- tensor & (u,k) qflelds are applled, which depend on_the. coordlnates
through the factor e1 r; (2 4) takes the form _ ' '

Card 4/8

D e

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



gt St e o e o CIA-RDP86-00513R001446010017-7

"APPROVED FOR RELEASE 08/22/2000

o

: : R S 5/053 61/074/002/002/003

: Elecﬁrodynamics of media with ;..’ R B125 BZO} »

) D £ : - : e . ) :
D'(t) = d (t t',k)E (t' (2. a) Vlth £y (t t'k) ‘ef k (t t' r)

-
7 (2 9). The tensor of « the dielectric constant in:an 1sotroy1c and qon—
gyrotropic medium. has the form : B

£} (m. k) (6“ il e"‘(w, k) -r Iel(w, k) (2-11),‘ _
 Further, e (o, k)-;?r (‘ o K B (e, k)—‘_etr'(_m, B, R ERRI S S
R e o Ay_al(-m,k) o (o, K )—-;-e (—-w.k) j(sz)v-' ;*CA

‘holds. ‘For fields dependlng like eﬁc.r -,l"; - on tlme and coord:r.na.tfes,’

3; = %5 (‘k)bj (2.26), vhere the comnlex tensor ‘of conductiv1ty

111‘

o, (sk) = ,aeljd Te

8y (t "') (2.2’{). almllarly to (2 11)’
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m-holds for an 1sotroplc and nongyrotropic medlum.' Disperslon of the tensor

© of the dielectric constant: For a Debye screenlng of the electrostetic
fleld in an 1sotroplc medium, it is sufflclent that the statlc dielectric

,':constant ' (0 k) at. k= O ‘has a 51ngular1ty of the type 1/k ’ end is
: p051t1ve. In general, two dlfferent llmlus of - the lonsltudlnal dlelectric

i

constant & (»,k) may exlst for = 0 and k = 0. For '/k ‘0 { : —_" AR 3,§
"pk(o 0) = lim Lim {1 - —— (*vr )1 (3. 14) holds, and & vesk ,]<
' I 4 2 2.,
k-0 “kyo -~ . ¢k

spatial dispersion exists for k/ - ;~ "Frequency disper31on" concerns the
quantity p ( ,k) near the point - /K = O. Slmllar statements are made for -

“anisotropic medla._ The energy , -
Q i; ( - )EE‘+(p -u)HH = 2n: ?"Ef +g" i 2 (4 14) is released due

A ;to the. effect of. an electromarnevwc ;leld in a medium. In a qm351monofv
’ chromatlc xleld, the formula SRR i '

T ) AR BRI TN S
R P e R T
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ary L , Lon, (r-)o |
(-:h—)cp._—-_—,.— Sdrdr-{!’ ‘(r l) oil - [meu(m r,r)]+

gy (¢ )ﬂé,‘—’_ﬂ . [O’Bn(ﬂ’yr r)1}+,,1§ar ,(Bo o)+Q <4 16)

-is obtalned for the rate of the systenaulc change of th° electromagnetlc ' :%1"
energy. Here, Q denotes the amount of heat released per unit time. U may
be regarded as the mean energy of the electromagnetic field of the medium.
For the electromagnetic waves in a medlum, the authors obtaln a sysuem o;
llnear algebraic eau¢t10ns S : -

kmmm&mm —KkD*(k, @), ,*6@ 
(o)-z“ (0, k)—ck“bi,-,-c-k k) Ej (k, u))-— —o*D® (k, @) + EERERE
: —m&wt_m#wﬂB&t”m]( o)

?or determlnlng d(d,,).,, Fcom +"eze more, genﬂral dellberaulons, the

ST RO Bt U AT St
T Sh A O S R
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,:':].‘eptrod.ynamics-of media with see o B125 B20 R

authors also derive formulas for plane monochrometic waves in a medium, for
the propagation of electromagnetic waves through medis with weak spatial
dispersion, for the energy losses of fest elecirons in 2 medium, - and for
. the fluctuations of an electromagnetic field. The theory of losses of fast,
charged particles was developed by Tamm, Frank,  and Fermi. A consideration
of weak spatial dispersion in isotropic media near absorption bands leads to
a qualitatively new phenomenon, namely, the appearance of new trensverse
‘waves. There are 3 figures and 44 references: 36 Soviet-bloc and 8 non-
. Soviet-bloc. The most important references 1o English-language puvlications
read as follows: D. Pines, Revs. tiod. Phys. 28, 184 (1956?? R. H. Ritchie,
Phys. Rev. 106, 874 (1957). = e e e

Card 8/8

e S S e e e

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

S e s o = -
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! —- PR ! N
. { S A T e/oo 62/015/006/019/021 b
- % 5 . ‘ R '3102/3186 ! .
1 Mo e B . [ -
| AuTHORS:  G. T. and M. R. o : 5 t,
i U TITLEs Huuchnuyn konfcrontniy-llo-kov-kogo inlhen-rno-tizicholkogo ,§ L i
R . " instituta (Soientifio Conference of the Koscow Enginccring G 'f 4
S ) Physics Inatituto) 1962 : R Qe |
[ Yo ) : S i
{" 1 : PERIODICALs Atonnny- onor;iyn, v. 1}. no. 6, 1962. 605 - 606 fv v

TEXD: The annual conference took plncc 1n May 1962 '1th ROT® than 400 o 3 T
delegates participating., A .review is given of these lectures that are L )
asoumed to be of interest for the readers of Atomnaya energiys. They are
followings A. I. Leypunskiy, future of fast reactors; A. A. Vasiltyev,
design of aocelerators for superhigh energies; I. Ya. Pomeranchuk,

- analytioity, unitarity, and asyamptotio behavior of strong interaotions at .
high energies; A. B. Migdsl, phenomenclogical theory for the many-body
problemj Yu., D, Fiveyski deceleration of medium-energy antiprotons in - .

" matter; Yu. M. Kogan, Ia» A: Iosilevakiy, theory of the Mlssbauer effecty
M, I. Ryasano .’th09t1_ot_inn;!gkion losses in nonhomogeneous mediumj -
TWTRSIVaRAY, Al A lukhndlo, ’ 4 eonauotivity ot nuboritio.l pln--n;

S gt e

oaetfa, o

) 4(}‘.—-3\-‘..1.\'\«1—“,« Cpita
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: : , s/089 62/013/006/019/027
Nauchnaya konferentsiya... ' , B102/B186

.Ye. Ye. Lovetskiy, A. A ‘iukhadze, electromagnetic waves in nonhomogeneous T
plasma; Yu. D. ¥otov, I. L. Rozental', the origin of fast cosmic muons; .
fu. M. Ivanov, muon depolarization in. solids; V. G. Varlamov, Yu. M. Grashin,.

“B. 'A. Dolgoshein, V. G. Kirillov- Ugryumov, V. S. Roganov, A. V. Samoylov,
f«~ capture by various nucleij V. S.. Demidov, V. G. Kirillov-Ugryumov, )

A. K, Ponosov, V. P. Protasov, F. M. Sergeyev, scattering of %= mesons at /
5« 15 Mev in a propane bubble chamber; S. Ya. Nikitin, M. S. Aynutdlnov, V
Ya. M. Selektor, S. M. Zombkovskiy, A. F. Grashin, muon production in n7p
interactions; B. A. Dolgoshein, spark chambers; N. G. Volkov, .

V. K. Lyapidevskiy, I. M. Obodovskiy, study of operation of a convection

- chamber; K. G. Flnogenov, production of square voltage pulses of high - .- - = o

_amplitudes; G. N. Aleksakov, problems of .color vision; V. K. Lyapidevekiy,_@ e

‘relation between number of receivers and number of independent colors; E i
‘Ye. M.  Kudryavtsev, N. N. bobolev, N. I. Tizengauzen, L. N. Tunitskiy,

F. S§. Fayzulov, determination of the moment of electron transition of os-

“cillator forces and the widths of -the Schuhman-Runge bands of molecular

. oxygen; B. Ye. Gavrilov, A. V. Zharikov, V. I. Rayko, decomposition of the

volume charge of intense ion beams; Ye. A. Kramer-Ageyev, V. S. Troshin,
measurement of neutron spectra;.G. G. Doroshenko, . new methods of fast-

«  neutron recording; V. 1. IVanov, dosimetry terminology;. R. M. Voronkov,

.. Card 2/4 o _ , R
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. D | s/osz/sz/b52/003/b09/bi9 s
Electxomngnetic waves in a'plasma:in .o B10e/3104 : ST e
“antifHermitian cdmponént'of,fi.vmtét'be taken into»account.at my)1. n.
and x are calculated for B=1and ga= p; it is shown that near thege

freguencies the’energy of the electromagnetic field absorbéd by ‘the
nlasma_ions hay be considerable. Plasma waves negr the~resonance :
freguencies Ray be exciteg in a_sufficiently cold plasma, These_waves,

hoaever, are very strongly absorbeq as.is shown for the-case,m = 1,
V- P. 5ilip, V. L. Ginzburg, and K. S. Rabinovich are thanked for
- discussions, Reference ig made to V, p; Shafranov (gsp, Fizika plazmy
prodlema UPravlyayenykh termoyadernykh réaktsiy’(Plasma Physies ang -
broblems of controlled thermonuclear reactions), 4, 426,[Izd;.ANTSSSR,
1958). There are 5 references: 2 Soviet ang 3 non-Soviet, The two
T , = publicationg read as follows, T. H. stix.
Phys., Rev., 106, 1146, 1957; Phys. of Fluids, 3y 19, 1960, : -

SUBXITTED: March 18,. 1961

7-7"
-00513R00144601001
OVED FOR RELEASE: 08/22/2000 CIA-RDP86-005

APPR



R

"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

< AL0d S I R s/os 62/052/004/006/017
: B N T 5125 108 E
CAUTHORS: _Rukhadze, A. A., and Silin, V. P.
: L b - o - . ) ’
TIPLE: The shape of the lines of magnetic slowing-down absorption

in a plasma:

PZRICDICAL: unurnal tekhnlcneskov f1z1k1, Ve 32, no. 4, 1962, 423—434

S ®E(T: The shape of lines of magnetic slowing-down aoso*ptlon in a non-
krelat1v1st1c electron plasma 1s calculated proceeding from the dlsperslon

- relation Ik 6. . - k., kJ - W /c € GJ k)\ 0 (1) for electromaonetlc waves

for the case k(v) Joo =n<lv >/c (1 . £v> is the meen thermal veloc:.tj of .

: x=’ectrons, n is the refractive 'index. :In the present cases ‘with weak or
—',prevalllng influence of thermal motlon, the dlsner81on relaticn S

'nil__

(z-g'—tcﬂﬂn3+aﬁ%__ ( —z —‘FA“*°+4gccm% ::‘,.-(3)
' : 2(txsm28+ ‘1905'&) . ] . R

Iollows from equatxon (1) ﬂlth the ‘use of the tensor

E ':Card (/4

T e R e e s e s
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The shape of the lines of ... . B125 31G8 .

*'v T, e v . El ——-x'g 0 e . » PR
o D=y s=( iz & 0 2)
. 0 0 ;.62__ ’

_0f the dielectric constant for the ordlnary and extraorulnary ‘waves,
respectively. 5313 and 5 . denote the Hermitian and anti-Hermitian parts. of
-this tensor, r;snectlvelj. (3) gives for the angles not ver;knear to
9.2 /2 the expression : R
x‘———h/([sm‘{}(el—g) 2.3-25sin?8.cos? (5, ——g) a.,—t—'ezcos’ﬂ(l-—i-,cos’a)jx

XV (&—g—es) sm‘ ¥-+-4e2g* cos®V +[sm"ﬂ(e*——g —ee ) >( - .
- X ((s -—-cx)’sm”}—f—e (Qe —Qg——-e )cos’f)) l—4g cos’D(e sm‘ﬁ I-
—i—«—.zcoszs—gsmzﬂ)]} {[4n(e‘sm’3—i-ezcosﬁs) —_— El(.sm"a(r.l—g)‘l | i . (4) -
' —l—2sm”}cos”)s (s, —-g)-i—-e-cos’i)(l—i-coszﬂ) ]X - '

X V(é‘—-g —&,) sm‘%—i—-‘l"g cos’ﬂ«———-[‘l-,,gcoﬁ& X E RS

B . . i =1.
= X (g, sin*d-1-¢ cos’%-—gsm’\'})»i—sn ﬁ(s'f—g’—elez) ((e -—-g)’sxn’{)—+-=z(25,—2g——-e,)cos )]} ;
Card 2/4 : o . . . . : Lo
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o , 5/057/62/032/004/006/017

The shape of the lines of ... : 3125/3108 S
for the absorption coefficients of the ordinary and extraordinary waves.
At ﬁﬁzn/Z, the refractive index and the absorption coefficient are

——— e | e : - : 2 * .
) g ' ’ . a (1—%) X R :
MEH TG AT TR TR ey (5).
: ! " on ( —“1). ] °
2 %< ._;{lg. T . )
n;=¢t, *= diz
2n— dn .

(4) and (5) only hold for the frequency range with n? > o0. _With a weak -
" influence of the thermal motion and angles not very near to n/Z,Vthe
. spatial dispersion in the Hermitian part of the tensor can be neglected..

RSt ) ‘ (e (0 — wp)? SR .
—zrn;m,:cp( Zizw:"ﬁ))(l:t]:)' . (6)
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The shape of the lines of ... : o 3125

- holds for waves p“opagat’ng under the angle =0 with respect to the'
magnetic field. If the waves propagate under the angle ﬁ‘nvn/2 with

‘respect to the magnetic field, the spatial dispersion has to be taken into .
account even near the first resonance line.- In a dense’ nlasma, the :
ordinary wave cannat propagate under the angle'uf~n/2. Relativistic ef-
fects of the thermal motion of particles may cause a considerable '
-absorption of waves near the first resonance line even at'.nonrelativistic
temperatures. Hear the second resonance line of absorption, the waves are.
likely to enter the plasma readily.  With & prevailing influence of the

. thermal motion, the waves may be strongly absorbed in plasma. There are
18 references: 14 Soviet and 4 non-Soviet. The four references to : :
English-language publications read as follows:  J. B. Bernsteln. Phys. Revq Comy
1C9, 10, 1958; J. 2. Drummond. Phys. Rev., 112, 1460, 1958; W. E.
- Drummond, M. ¥.. Rosenbluth. Phys. Fluids, jJ 45, 1900 D. B. Beard.rPan.~
Rgv.'let., 2, 81, 1959 Phys. Fluids, 2,342, 1960. :

sklj inst’tut im. P. N. Lebedeva AN SSSR "oskva

ASSCCIATICN: Tisz
. (P. Vcs Institute imeni P. N. Lebedev AS USSR Moscow) .
SUZHITTED; April 5, 1561

Caxd ‘£,/4
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‘f (*7 Yo - SR B R S /'%/62/032/005/021/022
4,120 _ , SRR . B104/B102 .

LUTEORS: » Ramazashvili, Re R., and Rukhadze, A. A.

TITLE: ‘ Flectromagnetic vnves in e magnetoactlve plasma in the range ‘
o of large. refractive 1nd1ces

~/»RIOD¢CAL. " Zhurnal teknnlcheskoy f1z1k1, v.v32, no. 5, 1962 644 - 647

T chlectrlc constant and refrhctlve 1ndex of oralnary, extra-ordlnary, !u:

i
and'plasma waves in plusma wlth a refractlve index % \‘\ 1 . are studled. ‘fr'
. RS

'a T k / .Q For iﬁ [ « 1 the tensor 5 (u k) differa very

) llttle from - 6 3 the refractlve 1ndex 13 about unity. 8 o ';ﬁ' -

(«J-m.,l.)/‘k‘\} T‘/ o Inthe case Ofir > F13=E'23

.¢ard;1/j
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: s/057 62/052/005/021/022

"Eieic_tzfomégneti’c’:vrlia_v‘gs 1n e o o B104 B102 ..~
=1 ,;“,(;’?:,,,Q,,(,h {1—'1/ e —} o
. The dlspefélon ~eq‘u‘c.t-10n”n26 jj.- n, na - - (w‘ k ) = 0” ‘ylelds with the

‘ '_,help of (4) - the equat;ons n291n = c33, nz 522, :E f = ‘0‘. 'Th‘e_

flrst approxlmatlonx

anti- Hermltean part of the tensor is neglected and these equat:.ons give in_

R T o=\
L3 ("1) . . w‘f,Qac \/ma ) ,§ln9,
S \nal - VZRT,qﬂ(mQ,—m) Al P

- n o 26033 /;m 1
3—' ,/znTI:u,i(u,_mg)lln:W
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. -Electromasnetic waves'in .., o . B104/B

- Conclusion: For ordlnarj and extraordlnary waves the plasma is: transparent
#hen‘:;cmi?a;' for plasma waves it is .go When Gﬂ’mJ}d. a’3is the cyclotron i

frequency of the elecirons and ions,~f2a =e H/h c.

 ASSO0CIATION: Fizicheskiy 1nst1tut im. P, N.,Lebedeva Mbskva (Physicsii

Instltute imeni P. N, Lebedev, Moscow

'SUBMITZED: - October 14, 1961 (1n1t1a11y) Tovemt s
' Kovémber )20, 1961 (after rev1510n)

_7"
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s/os}/oz/032/006/oo4/022
B108/3102 :

L -
Hoe e

aétion of a,Charged nartlcle beam w1th a plasma
Zhurnal &khnichedkoy'fiziki, v. 32, no. 6, 196? 669 675

metnod of exanining uhe 1nueracv¢on of an unnoundea rela-
particle beam with & plasza is proposed. If. the particle
e‘ed as an anisotropic plasna with a directed group velocity
es one c&n use the dielectric nermltu1v1ty tensor of a 17
1nbte°u of solving the 1inearized equatlons of motion:
together with the Xaxwell equations. ‘gtarting from - -
sion relau‘oa, the uuunor,eﬁamlnes’ the electromagnetic OSC111a-V’
cgcocur in ©wo colliding plesma beams with and w1thout an exter-
ic field. Thnere are 2 figures., R

of
3t

r

o b,
4 0

‘tut im._P N. Leoedeva AN SSSR Moskva ;
e imeni P N. Leoedev iS USSR MOscow)
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R , S s/055/62/o76/oo1/ooz/004"1
R : 3117/3100 S

R Y. 21RO PR, , : | S
AUTHORS ¢ Rukhadze, A« A.,-and Silin, V. P.

tic phenomena in plasma - =

TITLE: Linear electromagne
v. 76, mo. 1, 1962, 19 _ 108

.

EERIODICAL:- Uspekhi fizicheskikh nauk,.

e progress achieved in the field ofvlinéér ﬂ i
lasma which,'accqrding to the authors, will
cs of plasma. Electro-.

SEXT: This is a sunmmary of th
electromagnetic processes inp
form the foundation of nonlinear electrodynami
magnetic properties of plasma as to the type of distribution function of
particles with respect to their velocities .are dealt with on very general - 5
assumptions, special attention being paid to the electromagnetic phenomena'
in nonequilibrium plasma. ‘Phe problems dealt with comprise: Tensor of -
the dielectric'constant»of plasmaj electromagnetic properties of - isotropic E;.
_plasma;.anisotropic plasma withbut'strohg!fields; electromagnetic waves in
" plasma placed in 2 strong’magnetié field; interaction of -a peam of charged -
_particles with magnetically active plasmaj particle collisions.inuplasma;
fluctuations of the olectromagnetic field in plasma. A Trubnikov,
¥. S. Kudryavtsev, Yu. N. Dnes trovskiy, D. P. Kostomarov, Ya. B. Faynbersg,

Card 1/2 -
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: 'Llnear elecbromagnetlc phenomena ceee

‘1, .D.. Landau, S.
40 ‘references:

G. Belyayev, and G. I Budker are mentloned
34 Soviet and 6 non-Soviet.

s/os//62/076/oo1/ooz/004 s
©B117/B SR o

101

There'are,'

The four references to .
English- language publications read-as follows: R. Balescu, Phys.»F1u1ds V/Eg

J. Hubbard, Proc.
A261, no.

"3, 52 (1960);
" Proc. Roy. Soc.
922 (1960).

Card 2/2
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B L 1%908-66 EWT(1)/ETC(F)/EPF(n)~2/EWG(m) ~ TJP(e) |

CC NR: AP6002358 : SOURCE CODE: UR/0207/65/000/006/0058/0064 P
AUTHOR:_ Rukhadze, A A, (Moscow) Sa@ghgnkg_.l.ﬁﬂoscow) Txiger_, S.A. (MoscoW)
‘ORG: . none | : '_ L 7:_ L , ;‘: Co ' » S L/

TITLE Method of geometmcal optics for fourth-order differential equations relevant to Iow
frequency plasma oscillations. , S
YY) &5

| ; SOURCE Zhurnal prikiadnoy mekhaniki i tekhnicheskoy ﬁzild no. 6 1965, 58—64

TOPIC TAGS: plasma oscillation, diﬂ'erential equation, geometric optics. appro*omation v
method . R e

ABSTRACT The authors mveatigate a general fourth—order equatlon arismg for small oscil-
lations of a nonhomogeneous plasma in an external magnetic field without consideration of -
dissipative:processes in the first approxlmation of geometrical optics. with real coefﬁcxents.
Asymptotic solutions of this equation with an accuracy up to the first-order terms are obtained
and quasiclassical rules of quantization are established’ for various specific cases. A new:
vibration spectrum characteristic only for an inhomogeneous plasma in a magnetic field is’ f
determined by the theory developed. ' In conclusion, authors thank V., P, Silin who aided in .
the development of the concepts on the joining of the quasiclassical solutions, as well as Yu,

N. Dnestrovskiy and D. P. Kostomarov for a discussion of the work a.nd cr1tlca1 comments.
Orig. art. has 3 ﬁgures and 21 formulas. S S . : :

" | SUB CODE: 12, 20 / SUBM DATE 03Mar65 / ORIG REF- oo4 / OTH REF 004 e
' Cord 1/1 QC\ " : S
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. L 14498-66 ZWT(1)/EC (F)/EFF (n)=2/EnG(m) _ 13P(e) GG/AT -
. ACC NR: AP6003755 ~ SOURCE CODE: UB/_pl81/66/008/_0@1_/0024/0027_ : :é 0

i+ AUTHOR: Veselgo, V.G.; Glushkov, M.V.; Rukhadze, AA E“'
N. Lebedev, AN SSSR, Moscow (FiAzi’chegldyvinstitut AN SSSR)

 ORG: Physics Institute fm. P.
n of él’edtrbm_agneti_éiw»vavé_s,hix'fsbl:rird-‘staté pldSiilaé. S

 TITLE: The amplificatio

SOURCE: Fizika tverdogo tela, v. 8, mo. 1, 1968, 24-21 |
i TOPIC TAGS: electromagnétic wave pﬁenomeﬁdﬁ, .plasma'electromagnetic wave, plﬁsma;"'—f:_“f
oscillation, solid state plasma = . ST , AR R T

" ABSTRACT: Recently, nume_rousgf agrchg,rs have investigated the possible
« in the presence of carrier drifts. -

(=]

_ wave amplification in solid-state p Hm g

| | the linearized system of Maxwell's equations, the equation of motion of twotypes of .o p
8 | carriers, and the equation of continuity, the present authors develop @ theory of and o}
sbudy the conditions fcrtte"-*a;rp];lﬁcatlon"o'f,UI*F oscillations in solid-state plasmas in the ' .|
presence of carrier drifts in external electric and magnetic fields. An analysis of the .7 " el |
plification of waves propagating e
An estimate i8 -~ —7- 1

results shows that there are favorable conditions for the am
of the amplification, and of the -

along the magnetic field in a plasma with an unequal number of carriers.
given of the maximum frequency which can be amplified,

e
.
o V2
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IR

L 14498-66 , o | R
“ACC NR: AP6003755 T 0

power dissipated in InSb and in S aamples containing admixtures diseguilibrating the

number of carriers. The respective carrier concentrations are™’ 10 3 and "'1019
m~3, and the maximum frequencies which could be amplified are " 1010 sec'l and u to

1012 sec-1, Orig. art, has- 13 formulaa and 1 ﬁgure. Siwre b j~ - [08

i
o1

{SUB CODE 20 / SUBM DATE 19Jun965 / O’HG REF' 003 / OTH REF° 006
*..__.A']DPRESS q/«m E e e ST

@u

_Cord 2/2
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LOVETSKIY, Yo,Ye,; RUKHADZE, A4, =
Aceoleration of elestrons in a plasma in & strong electric
field, Zhur. eksp, i teor, fiz, 1,8 no.2:514~525 F 165,
(MIRA 18:11)
l Flzichaskiy institut imeni P, N Lebr)devu AN SSSR. :

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



SRR T

"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

Na—

AT Nri™ APG004872 ~ SOURGE CODE: R/0057/66/036/001/0007/0012 8

I RN

| AUTIIOR: Dakanov, S.P.;" Rukhadze, AL : j R ) R X/

1 of a semiconductor. - In’the’ present paper-they consider ‘the 1n11uence on_these’

L 2167866 . EWT(I)/ETC(f)/EPF(n)-Z/EWG(m) 1JP{e) T

T e e et e a1

OnG: Physics Institute im. P N.Lebedev. AN SSSR. Moscow (Fizlcheskiy 1nst1tut AN
SS5R) ] R RS

/—‘

} SRR 2/ _wen w S o
TITLE: On the oscillations of a plnsma 1n constunt external electx-ic and magnetic

fields - y _ 8

SOURCE: Zhurxnl tekhn:lcheskoy fiziki v.,36 mo. 1 1966 7-12 o

TOPIC TAGS: plnsma stability, electric field o ex' '. semiconductor plasma.
plasma oscillation, constant magnetic ‘field, ionized plasma, electron plasma,.4
electromarnstic wave: osclllation, propagatlon velocity :

ABSTRACT: The authors (ZhETF, 48, 1656, 1965) "have previously discussed the excita-
tion under the influence of a ‘constant’ electrlc field of low frequency electromngnetic'
oscillations in a weakly lonized electron—ion plasma and in the electron-hole plas

oscillations of a strong external magnetic-field. parallel to the electric field. =
[Abstracter s note: The results and’ notation of the previous paper are employed with'
out redefinition of the -symbols; 1t is accordingly ‘difficult to follow the argument -

without reference to the earlier paper] ‘It is shown. that the magnetic field does not
stabilize the noise oscillations that arise 1n arbitrarily weak electric fields. - It
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arise drift waves with a

pend on the longitudinal dimension of 't
design a semiconductor microwave amplifier. -
of the magnetic field on the stability of the
drift at a velocity considerably ‘exceeding the’

| : | -Ca-rd. 2/2 'afda, TR

is found thatin a plasma having unequal numbers o
ha propagation velocity close to ‘the drift velocity.  Conditions
for the stability of these waves are derived and , '
he plasma. .This phenomenon can be
The authors.also discuss the influence
waves propagating fransversely_toﬂthe:

of which thoy demonstrated in the earlier paper. Tho -authors thank V.M.Levin for .
discussing the results and for critical remarks.

SUB CGDE: 20/ sum‘DATx:»llqkayesl,_'; -

£ carriers of the two signs there ca
it is shown that these conditions de
employed - to
drift velocity, the possible existence
. Orig. art, has: 17 formulas. = - .
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ACC NR: AP6031452 ~ -~ SOURCE CODE- UR/0056/66/051/0u2/0628/0638

AU’I‘HOR' Bogdankevwh L. S.,Rukhadze, A A ’ ':ﬂ’ RIS 2

"

ORG Phys1cs Inst1tute im. P. N, Lebedev, Academy of Sciences SSSR (FlZlCheSk‘ly i :
mstxtut Akademu nauk SSSR) _ o o . e
TITLE Dr1ft cyclotron oscﬂlahons of a colhsmn plas{na propagatmg across a.’
magnetlc field : _ : :

: SOURCE Zh eksper1teor ﬁz v. 51 no, 2 1966 628 638

7 TOPIC TAGS: cyclotron external magnetlc f1e1d partlcle colhsion partlcle ‘
spectrum, plasma wave, Larmor radius, plasma temperature :

| ABSTRACT: An attempt has been made to mveshgate the dmft cyclotron osc111at10ns

~|of a spatially inhomogeneous low-pressure plasma with collisions propagating on an

external magnetic field. Particle collisions are taken into account by the Landau
collision integral [L. ‘D. Landau, ZhETF, 7, 206, 1938]. Short-wave oscillations -
with a wavelength smaller than the Larmor ion radius but larger than the Larmor
electron radius are examined. The analysis of oscillation spectra are carried out

in the geom etrxc and optlcal approx1mat1on. Dispersion relations are obtained for

Card 1/2
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determining the local spectra and growth increment of drift-cyclotron oscillations -
of an inhomogeneous plasma. ‘It is shown that in the growth of particle collision
frequency, the drift-cyclotron oscillations of a collisionless plasma go over to
drift-dissipative oscillations, which are only characteristic of a collision plasma,
| The stability of such oscillations depends on the nonuniformity of the plasma particle
‘|temperature. Orig. art. has: 28 formulas. [Based on authors' abstract] o
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AUTHOR: . Lovetskiy, Yo. Yo. Rukhadze, A. As

:fORG: ‘none e T
;TITLEél Acceleratibﬁ of eloctrons in a plasma placed ih a strong qloctricufield :

'SOWRCE: AN SSSR. Fizicheskiy institut., Trudy, v. 32, 1966, Fizika plazmy (Flasma
physics), 206-217 | ; IR e

TOPIC TAGS: “electron dcceloration.lplasmn‘magnpticnfiéld:

ABSTRACT: The article starts with the dovelopment of equations for the adiabatic
theory of the instability of a plasma’in an electric field. - However, if the plasma. - | .
is in a sufficiently strong electric f{ield, the results of the adiabatic theory,
generally speaking, will not be valid. The remainder of the article is devoted to the
extension of the results for the adiabatic case to the nonadiabatic case.  "In :
conclusion we express our indebtedness to V. P. Silin, I.'S. Danilkin, and A, M,
‘Stefanovskiy for valuable remarks and stimulating discussion.” Orig. art. has: 30
formulas, : SR - - .
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AUTHOR. Baknnovls P, Bogdnnkevich L S., Rukhndze,A A.

e A ey e S

e

‘ORG‘ Physxcs Inatitute im, P N, Lebedov, AN BSSR, Hoscow (Pizicheakiy 1nst1tut _ //7
LN SSSR) : ‘ .

o : R .
(TITLE: : On the excitntion of eloctromngnetic oscillutions 1n a plnsma bonm bounded by
plnqe conducting walls : . : i v

SOUﬁCE:, Zhurnal tekhnicheskoy tiziki, v. 36, no. 9, 1966, 1839-1648

TOPIC TAGS' - plasma stability, plasmn oacillatian, plasmn alectromagnetic wnve,plnsma Lij:
mngnetic field, betatron, uhf amplifier, extreme high frequency -

'ABS"RACT The authors discuss ‘the stabilitx of a glasmg uniformly filling most of the *

space between two plane parallel conducting walls and carrying an electron current in'.

the direction of an applied magnetic field that is parallel to the walls. The calcu~'f .
1ations were undertaken because of their practical interest in connection with negative'; 
absorption amplifiers and plasma betatrons. The walls were assumed to be plane and ol
parallel to facilitate the calculations; 1t 18 presumed that the results are quali-  |—
tatively valid for the.technically interesting case of a plasma beam. ina cylindrical %
enclosure with conducting walls. The calculations are based on a dielectric tensor j_:
derived by linearizing hydrodynamic equations for the electron motion, which include - |=

the self consistent field and the effects of collisions. ‘The calculations ‘are there- |
fore valid for waves whoae phnse velocitiee are high compnred with the electron thermal;.:
Card 12 7 T UDCs §33.8 ¢ |
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velocities, Dispersion equations are derived for the limiting cases of weak and strong|
external ‘magnetic field, and the logarithmic increments of the oscillations are calcu- :
llated. It is found that in a rarefied plasma in a weak magnetic field there develops
a periodic convective ihstabil;ty.that is carried by the electron current, and that
such a system can amplify.  The instability persists in a weakly ionized dense plasma, |
in which collision effects are predominant, and a strong external longitudinal magnetig|
field reduces the logarithmic increment inm a collision-free plasma but does not sta - .
‘bilize it. The frequency band that can be amplified increases in width with 1ncreasing' ‘
wall conductivity, but the length of the tube required for a given gain also - increases;|. -
14 is concluded that the optimum wall conductivity for a negative absorption amplifier {7
is 1013 or 10¥ sec™? gnd the optimum plasma density is such as to provide a colliiion 5
if requency -of 1012 or 10'3 sec™l. Under these conditions frequencies_up to about 10 2.
Hz can be amplified. it is found that under the conditions of the plasma betatron )
lexperiments of A,M,Stefanovskiy (Yadernyy sintez, 5, 215, 1965), the instability dis-
' !cussed here develops during the course of several microseconds. This time is much :
: ponger than the observed acceleration times and 1s also longer than the time that would) -
Pe required for acceleration of the electrons if the acceleration were not interrupted.|’
It is therefore concluded that the instability associated with wall conductivity cannot}
%xplain the ohbserved interruption of acceleration in the plasma betatron and will not . '
‘iin itself prevent the operation of such an accelerator. The authors thank V,P,S1ilin, .
who instigated the work. Orig. art, has: 31 formulas and 1 figure, :

i

lsus  ‘coDE: 20 BUDM DATE: 28Jun65 . ORIG. REF:- ‘006  OTH REF: = 001 - [~

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



R

"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

ERES

- 803 CODE: * 20

. compared with Larmor- frequencies. The analysis of oscillation spectra is

i carried out in s geometrical optics approximation, An analysis of expressions‘

'derived from the-cikonal equation yields conditions under which the electron . - .
..and lon collisions damp out or excite oscillations. Graphs show the stability FE
- poundaries of the plasma. Thls paper was: presenteo by Academician I. Ye. Tamm on i

cinstisul AN SSSR)

ACC NR: 7008878 "SOURCE CODE: | Jﬁ/@'0/66/169/®3/0558/0561f

AUTHOR: Ruxqacze, A. A.; Sllln, V. P ' -
O2G:  Paystes~Institute 1m.vP. N. Levedev, Academj of Sclences USSR (Flzlcheskly

TITLE: Effect of. CGoulomb colllslons on “the drift 1nstab111ty of plasmas
SOURCE: = AN SSSR. Doklady, v. 169, no..3, 1966, 558—561
TOPIC T\Gb. Coulomb colllslon, plasma 1nstab111ty

e ko § s pan

ABSTRACT: - The effect of charged particle collisions on the drift instability :

of plasmas was calculated earlier using the model collision integral (see, .

e. g., T. E. Stringer, Bull., Am. Phys. Soc., 10, 208, 1965; P. L. Batnagar et

al,, Phys. Rev., 94, 511, 1954). _However, such a collision integral does not °
allow the study of effects connected with the temperature inhomogeneity of .

plasmas and often leads to. incorrect results. - The authors use the Landau col- Lo
lision integral (L. D. Landau, ZhEFT, 7, 206, 1936) and restrict their inquiry. =
to low-pressure plasmas. The instability consists of the excitation of poten-
tial oscillations; the effective particle collision frequencies are small’ i

January 7, 1966. Ong. art. has. flgures and 21 formulas. [JPRS. 38,417] O
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"' ’oscﬂlations in the: following form. 3

-:-":_- _ ,”¢\®>:;.. A{ u (Lo )o

—_— e
R (w—-/- Uo)
mLk’(D 'f, Coo T

- .
To— k. ""(D " (("—"l‘“o) [‘2’—'(@""‘,%)’1}

i_'w’nere @ is the potential of a field oscillatmg wi 1
pro;jections of the wave vector along ‘the.y and 2" axes;
1w L is t.he Iangmuir frequency, 1 is tha direoted velooity of flow of_

Visstricr: " The' arbidle starts vith the derivation'of an’ aquation for sma.ll ;_"'ff 1o

é;-'frequencya) k and kz are ‘!_:he :
Q% 15 the’ Ilarmo¥ frequency; .~ ; o
particles éf -
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f; one ]d_nd 'Ihe suxpmation
r’cicles in tha ‘plasmas

,: instabihty ‘of .
- ,secthn treats mathematicam th‘e

Based.on the: foregoing.

An Equation a(z 1) extendsi

lasma £lows- in+ the presence of a sty
2 problem of ‘the instability of 'plasma £lows -4n the

"In conclusion

over all the kinds of charged
the’
Tne'final

tha next secticm treats
ong. pragnetic “Pields

{hie authors thank V.. P, Silin’ |-
- AS M. StefanoVskly who called A
P 2 - :. = .

.-
S.

APPROVED FOR RELEASE: 08/22/2000

CIA-RDP86-00513R001446010017-7"




"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

UOOD=00 e =27 ENG W PSR T
| ACCNR Apsozesos - 'SOURCE CODE: UR/0057/65/035/011/1913/1924
) 55T Gy s e

: 3y,
.AUTHOR: Baykov,

I.S.; Rukhadze, A, A, ... <

2o, 4 Lo

ORG: Physics Instituts fn: P.N.Lebedev, Moscow (Fizicheskiy institut) B

¢ .

TITLE: Excitation of osﬁillétions:iﬁféppOBiﬁgléfreamsjof honun;qum”plhémé'y[= ZT'

SOURCE: Zhurmal tekhnicheskoy fizdki, v 35, no. 11; 1965, 1913-1024 =
SRR BN T e e T e T
‘TOPIC TAGS: ' plasma beam, plasma-stabilivy, nonuniform plnsma - plosmn mngnetic fiold,
magnetic trap N TR R T AR SN

ABSTRACT: The authors discuss the stability of two identical nonuniform streams of
plasma moving -in opposite directions parallel to a stronj; extorndl’ machétic ricld,
the velocities, temperatures,. and densities of  the streams being ‘assumecd. to vary -in
‘a direction perpendicular to the motion. ~The calculations for nonuniform streams’
were undertaken in an effort to account for the poor agrecment with expoeriment of -
the analogous theory previously developed:for uniform streams,  The treatment is -
based on the kinetic equation without. collision terms, from which dispersion equa-
‘tions are derived in the geometric optics approximation. It is- shown that the non--
uniformity of the streams strongly .affects their stability only at frequencics below "
at least one of the relevant Larmor frequencies. Separate d-sper:zion equations are
derived and discussed for frequencies below the ion Larmor frequency and between -
the ion and electron Larmor frequencies. .Owing to the nonuniformity there are in-

(-.
Card 1/2 e
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stabilities at these frequencies which are not damped by .the external magneti: field
expressions are derived for the corresponding logarithmic increments. Instabilit: :s
of this type should occur. in the closed magnetic trap described recently by = = .- ..
G.M.Batanov et al. (DAN SSSR, 160, No. 6,1965) at frequencies from 10° to.108 eycla/:
sec; it is suggested that the resulting oscillations may give rise to anomalous - o}
, diffusion of the plasma transverse to the magnetic field and thus account: for the
- |.short 1ife of the plasma in thisﬁ{insytallati_on.’ o S T S

F

| suB cobE: 20

| 02Mar 65/ ORIG.REF: O
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AUTHOR: likhaylovakiy,A B.. Rukhadze,A A

I0RG: Phyaicn Institute im. p.n.l.ebedev. Moscow (l"izicheskiy inatitnt) {ﬁ 0

TITLE:_r’, . ]hstability ot electronic waves in nonunifor- plaa-a atreans ;j> W; e

‘ SOURCE_: mumal tekhnicheskoy fiziki, v.35, no. 12, 1965, 2143-2149 :

. {TOPIC TAGS: . plasua inatability, plasma nagnetic Iield noving plasna, nonunifor-
plasma, plasma electron oscillation, .&JL P‘“ : : L

ABSTRACT: The authors calculate the effect of convective drift of charged particles‘
on the high frequency slipping instability of a nonuniform plasna carrying a current
in an external magnetic field, discussed by E, Harrison and E, Harrison & T.Stinger :
(Proc.Phys. Soc. BS2, 689, .700, 1963) with neglect. of drift. The equation for’ snall .
potential oscillations in a cold nonuniform current-carrying plasms in which the
current is parallel and the gradients are perpendicular to an external nagnetic field.
is quoted from work of A,B,Mikhaylovskiy (ZhETF, 48, No. 1, 1965; ZhTF,35, No,10, 1965)5
and a dispersion equation 1s derived from it in the geonetric optics approxination. e
The stability condition is derived and an approxinate expression is obtained for- the .
logarithmic increment of the oscillatlons.j It was found that the plaesma 1is unatable
over a much wider ‘range of velocity gradient than was concluded by Harrison and -

ifigger,zwho neglected drift, Theflolution is obtained and discusaed in detail for
ar, . ‘ 3 : : o
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the case 1n which the plasma density :ls constant for Ixi < a and zero for le > a,
and the z-eomponent of the velocity 1s. a linear tunction of x (x, y, z are reetangular'
Cartesian coordinates with the z-axis parallel to the uniform nagnetlc tield).— This i
golution reduces to that of Harrison and Stinger (loc.cit ) -in the: limit ‘of high
~magnetic field, when drift 1is negligible, and’ gives. the previous. resulta of the prese
paper in the 11mit of short" wavelength, when the geometric optics approximatlon is

“valid, Experiments, possibly by A,M,Stefanovskiy (reference not. given), on’ inductive
acceleration of plasma in a toroidal chambér are discussed.- Under the conditions ot

the experiment the plasma was subject to the long wavelength 1nstab11:lty prevlously
discussed by Mikhaylovskiy (loc. cit.), but this instability develops tco slowly to:

"|' account for the observed rapid saturation of the current in~10 "8 sec, The short .
wavelength instability discussed in the present paper was also active in the. experi-

mental conditions, however,. and develops suft:lciently rapldly to account tor the ob-
served resulte. Orig. art, has' 20 fornulan. : o ) =

. SUB CODE: 20,”-" ‘ summ'rxz”‘mAprss 3

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

BAKANGV, S.P.; RUKHADZE | A.A.

Exelitaticn of electromagnet 7ec in piacmas placed in an
extarnel electric field ksp. I teor. fiz. LB no,G:

. Y aa.
16562668 Je '65. (MIRA 18:7)

™

“1. Fizichegkiy instifuf imenl P N, {ﬁbedevavAN 835R.

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

RS

ROSLNGYLY, S.¥a.; MMRHAMLE, 2.h.5 RURMLIN, V,G,

2t

Theory ¢f “he instability of sn eniscirople claema with a bead,
el | . . i - ot L : :
Izvevys.ushob.za7,.; radiofize € nocdei35 13,

- (MTRY 1836)
1. Flzlchsskly institut ime P.N.lsbedzva Al SS5R. : g

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

[ 5840965  EWT di/?wrf1l/éét(i5-2/EPF£n)-2/§#G(m}/ksc—4/tpx(~7-z/t€c(e) Pnad/

P7-6/0-4/Pab-10/Pg-4/Pt.7/P1-4/Plad  1IP(c) 'WH/AT/WG-4
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70

AUTHOR: Bakanov, S. P.; Rukhadze, A. A. 74 Qa

TITLE: Excitation of electromagnetic waves in plasma media in an external electric
field

' 'SOURCE: Zhumal eksperimental'noy _:I."t_éb'fé_i:i‘cheiskt:y flziki, il
1656-1668 : : :
i

t e i St
“" TOPIC TAGS: plasma; plasma-oscillationyelectromagnetic-
plasma conductivity, anomalous Doppler effect

ABSTRACT: Excitation of low-frequency electromagnetic waves in a weakly ionized . .
electron-hole plasma or in electron-hole plasma of a solid body in the presence of
an external electric field is investigated. An expression for the dielectric per-
meability tensor of a plasma medium is obtained by solving the kinetic equation in- |
volving the collision integral introduced by Davydov (ZhETF, v. 7, 1937, p. 1069).
The dispersion equation for emall oscillations 1s analyzed in detail. It is showm
. that excitation of longitudinal oscillations in a plasma occurs only when electron
drift velocities exceed the phase velocity of the wave parallel to the drift. Im
this case buildup of the oascillations is due to the change in the sign of the high-

Card 1/2 . St U o
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1

frequency plasma conductivity under conditions of the anomalous Doppler effect. -
tthe other hand, transverse electromagnetic waves are excited at arbitrarily. small:-:
electron drift velocities, i.e., at arbitrarilysmall currents in the plasma. Uader]
the conditions considered, only transverse oscillations can arise in the electron-i.
hole plasma of a solid body. The oscillation increments and frequenties are found
and conditions for oscillation buildup are given. Orig. art. has: 42 formulas,

[cs]

ASSOCIATION: none
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AUTHOR: Rosinskly, S. Ye.; Rukhadze, A. A.; Rukhlin, V. G. A \éo

TITLE: Contribution to the theory of instability of an anisotropic plasma with a
beem

| SGURCE: IVUZ. Radiofizika, v. 8, no. 1, 1965, 50-56

. TOPIC TAGS: anisotropic plasma, two stream instability, plasma instability, die-
[ lectric tensor

o pn bn Ao —e &

! ABSTRACT: The authors analyze the low-frequency oscillations which can occur in a.
system comprising an anisotropic plasma and a beam, with account taken of the enti-:
hermitian part of the dielectric tensor. It was suggested in earlier papers by one
of the authors (Rukhadze, Izv. vyssh. uch. zav. - Radiofizika v. 6, h01, 1963 and
with V. G. Makhan'kov, Yadermyy simtez v. 2, 177, 1962) that electromegnetic waves
can be produced in such e plasma by mechanisms other than the Cerenkov effect and
the anomalous Doppler effect, buth the possibility of development of two-streem in-
stability in such a system vhen the condition for the Cerenkov effect is not satis- :
fied was not demonstrated in the earlier work, vhich was limited to hydrodynamie -3

{Card 1/2
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' oseillations under conditions vhen the antihermitian part of the dielectric tensox |-

" ecan be neglected. The analysis is carried out both with and without an extermal | =~
magnetic field. It 1s shown that in the absence of an external magnetic field, e
spatially unbounded anisotropic plasma with a beam is unstable for arbitrary direc-%
tional velocities of the beam. The values of the critical beam velocities at vhich
low-frequency instability in a bounded plasma sets in, are estimated. It 1s shown
that a strong magnetic field stabilizes such an instability of an anisotropic
plasma. "The suthors thank V. P. 8ilin for valuable remarks.” Orig. art. has:
15 formulas.

! Assocm:;mm Fizicheskiy institut im. P, N. Lebedeva AN 538R (Physics Institute
AN SSSR . L I
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AUTHOR: Bogdankevich, L.S.; Rukhadze, A.A, = S R
TITEE: On the cyclotron oseillatioﬁsfdt4d'hbn¢hi:9rﬁ plasma R S

" SOURCE: Zhumnal tekhnicheskoy fiziki,

'v.34, no.7, 1964, 1175-1182

B s

?TOPIC TAGS: plasma, honuﬁifqrm,plasﬁa;-éy¢lotrdn resonance

ABSTRACT: The frequency spectra and ‘damping constants of the normal oscillations of’

+ . a nonunifoim plasma are calculated in the neighborhood of the electron and ion Lar-; '’
. mor frequencies and their socond harmonics. It is assumed that the plasma is magne~=; .-
- tized -pardllel to the z axis of a rectangular Cartesian coordinate system X,y,Z and: -
that its properties arevtunqxions'of x, but the authors assert, that their results -
"4 can be- easily transformed to apply to a racially nonuniform cylindrical plasma. It
;[';,ia also assumed that drift effects can be neglected, so that the dielectric tensor
* “has the same form as for a uniform plasma. The authors assert that this assumption -
15 justified in the case of the long wavelength cyclotron oscillations that they ' P
“treat ®The eikonal equation is then simply the dispersion equation in its usual form
but with coefficients that are functions of x (in analogy with the Bohr-Sommerfeld gf

i ———— g

~
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1

i quantum conditions) the 1ntegral over the transparent portion ot the plasma of the

" real part of the wave number obtained by solving the eikonal equation. The corres--
.ponding damping constant 1s,the nppropriately normalized integral of the imaginary ;. .:
part of the wave number. Thpse integrals are written explicitly for:frequencies near: - - -
the second harmonic of both the electron and ion; Larmor frequepcies, and- for fre-
-quencies near, but not- toa. near, the Larmor frequencies themselves, The integrals
: {(except for those ‘pertaining to the second harmonic of the electron:Larmor . frequen-
.Cy, which are very cunbersome) are evaluated for a plnsna of which the. dennity,Nﬁd

gegbenty o M=o ()T,

and the results are discussed briefly. In each of thc four cases there are two kinds
of oscillation, corresponding o the ordinary and extraordinary waves, of which one‘,_
is confined to the surface region and the other ia not, - Orig.nrt has: 84 fornulas.g g

o e A o s et
o L.

ASSOCIATION' Fizicheskiy 1nstitut im B N.Lebedeva AN SBSR (Physical Institute ANSSW

N sunm'm:x) 19AugG3 R R tf‘:"t""
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- AUTHOR:  Ivanov, Yu. Bej. Rukha
TITLE: High-frequency cmductlv:.g of a ma@etoactlve Qlasma\
SOURCE: IVUZ. Radiofizika, v. 7, no. 2, 1964, 232-2u4l ?

TOPIC TAGS: magnetoactive nlamma, plasma conductivity, plasma oscillation, electron
collision, part::le collision, refractive index, absorption coefficient

ABSTRACT: An expression is derived for the high-frequency conductivity of a fully
ionized magnetoactive plasma on the conditions when the field frequency and the par-
ticle gyrofrequency are considerable larger than the effective collision frequency.
The research is aimed at investigating the mcnease in the hirh~frequency conducti-
vity due *o the particle colllslon, an:i the increase in the absorption of the short-
wave oscillations which exist in the plasma under these conditions., IExpressions
are derived for the components of the conductivity tensor, the refn:lctlve indices,
and the absorption coefficients of ‘the short-wave oscillations inthe ‘plasma.: ’I‘he
calculations are based on linearization of the transport equation and using the
first two terms of the expansion of the solutlon in powers of the collision inte-
gral. It is noted that in this wavelength region the electron collisions make the
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‘NR: =-AP4039723.
same contribution to the plaana conductl ty: _
authors are deeply grateful to V. P. 8111n for a discussion of the work." Orig. .-
art. has: 37 formulas. '

ASSOCIATION: Fizicheskiy institut ims PNlebedeva AN SSSR (Physics Instit

AN SSSR)
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BOGDANKEVICH, L.S.; RUKHADZE, A.A.

" ‘Gyclotron oscillations of an inhomogeneous plaama. Zhur, tekh.
fiz. 34 no,7t1175-1182 J1 ‘64 B v (MIRA 17:8)

1. Fizicheskiy institut imeni Lebedeva AN SSSR.
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‘W» SILIN, V.P. »
SRR Method of geometrical optics in the electrodynamics of an
ST inhomogeneous plasma. Usp.‘fiz. nauk 82 no,3: 1.99-535 Mr :
'64. _ S v S S (MIRA 17: l.)
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LOVETSKIY, Ye.xe., RUKHADZE, AJA.

'Low-frequency oscillations of a cold magnetoactive plasma in a ¢
gravitational fleld i Izv, vys. ucheb. zav, ;5. radlofiz. 6 no.4: .
715-720 63, 7 | . (MIRA 16:12)
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' ACCESSION NR: AP4028942 ' §/0057/64/034/004/0577/0589

: AUTHOR:F Kuieahov, V. Foi Rukhadze,‘A. A.»

’ SOURCE- : Zhurnnl tekhnicheukoy fiziki, v. 34, no, 4, 1964, 577-589

‘ TOPIC TAGS" plusma, plasma beam interaction, charged particle beam,ﬁ

i
H

|
t
; .
7

‘ particle beam with an inhomogeneous plasma is presented, It is lim-
~-ited to the case of a one~dimensional inhomogeneity; f.e., when all
. the characteristic dimensions of the plasma and beam depend on one o
.~ single coordinate, An expression for a dielectric permittivity tensor: -

Card 1/2 .

'kinetic instability,dielectricpermLttLvitytensor, geometric optics

'

' ‘ ' i
TITLE: On the theory of interaction of a charged particle beam wl:h i
an inhomoganeoua plasmn. I, Potantial oscillations

inhomogeneous plasma, potential oscillation, oscillatfioen ins:abtlityv
approximation . L ) : . i
. ‘ ) ) ' I
ABSTRACT: - A cheoretical investigation of the interaction of a chatged

and the eikonal equation for a plasma-beam system are derived using
the geometric optics approximation. Potential oscillations of the
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' system are studied in two opposite cases: 1) interaction of a uni-
form beam of low dengity with an inhomogeneous plasma and 2) {inter-.
action of a nonuniform beam of low density with a homogeneous plasta.
Some conclusions related to the instabi{lity of oscillations are S
drawn up for both cases., The author thanks V. P, Silin for a dis- . -
cussion of the work and eritical remarks. Orig, art. has: 33 formu-
las, ' - ' e : ' : AR '
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" AUTHOR: Rukhadze, A. A.j Silin, V. P.

? TITLE: : The geometricél optics method in the electrodynamics of in-
- homogeneous plasma ‘ o R ' : :

P Ny -

' GOURCE: Uspekhi fizicheskikh nauk, v. 82, no. 3, 1964, 499-535

. TOPIC TAGS: plasma, inhomogeneous plasma, isotropic plasma, con-
fined plasma, linhomogeneous plasma'électrodynamids, geometrical op-
ties method, quasiclassical quantization rule, Bohr-~Sommerfeld phase .
integral, plasma oscillation spectrum, plasma potential oscillations,

v plasma nonpotential oscillations, plasma instability, plasma drift

" instability : ‘ , :

 ABSTRACT: Whereas earller studies of the electrodynamlcs of media i
" with spatial dispersion were 1imited to homogeneous media with elthex. . =¥
.t infinite or distinctly defined boundaries, the introduction of geo- { .

metrical-optics methods has made possible noticeable progress 1nvthe§ S
" development of a theory of electromagnetic properties of weakly in-

: b, E
;g homogeneous ' plasmas. This review article details the principles of»ffjjtii
eed  1/3% . - g
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! ACCESSION NR: APBO2U5TS

! the geomebtrical-optics
 persion and treats the
inhomogeneous plasma ¢
tral characteristlcs o

as applied to media wilth spatial dis-
te problem of oscillations in a weakly -
g magnetic field. The spec=-
£ natural oscillations of the plasma are de- i

method
concre
onfined by a stron

" pived in terms of the Bohr-Sommerfeld phase integrals (quasiclassical:
“1 quantization rules) and are used to establish the conditions under
iwhich a weakly iphomogeneous plasma 1is unstable, The analysis 1s
- 14mited to the one-dimensional case, The section headings are: 1,
" Method of geometrical optics in the electrodynamics of media with e

" spatial dispersion, and the permittivity tensor of a weakly inhomoge-: . -

_neous plasma confined by a strong magnetic field. 2. Quasiclassi- B
- cal quantization rules and the oscillation spectrum of an isotropic.” - - -}

i

PPy
=i

" inhomogeneous plasma. 3.

Oscillation spectrum of inhomogeneous

" magnetoactive plasma, 4. Spectrum of low-
i oscillations of an inhomogeneous plasma,
. eillations of an inhomogeneous plasma. 6.

' magnetic flux lines; stabll
:.has: 125 formulas and 1 table.

APPROVED FOR RELEASE: 08/22/2000

lzation of drift oscillations,

G SR ETER TRt 35 b A S S— .
S HERERA ern SR ML U S T e T IR G e

frequency potential drift
5. Nonpotential drift os-
Effect of non-parallel S it

S T
S s SR e I

CIA-RDP86-00513R001446010017-7"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

TR T T QPTTISIS ST T T s varsm

| BJJK:LADZB AA (uoskva)

. f]md in ma eton"urmﬁmcs'
Convective instablllty of & conpz ei51ble %ﬁIRA 16:9)

+139~ ly-Jo . 63
FHIE mzo?ntl?:a , Geometrlcal) (M‘gnatohydrodynamch)

I S S R e e e egeeimin e o

R A S - e : Tl w et o
.x@mmm@m& T ":,"T‘Z‘;J’.@‘}:»-' T e e e R A g T ?.‘55“"‘:5‘%7-'% R e T R T e o A o L L T

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7"



"APPROVI_EP"FS)R RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7

1 12908-63 . EWI(1)/BWa(k)/EDS/EEC(b)-2/ES(w)-2 AT

{-88D.--+ Pzly/ Pi.-ls/Po=li/ Fab=li- - AT/TIP(C)- e R e e

| ACCESSION NR:  AP3001323 . $/0057/63/033/006/0652/0659 . g,

b ;igx_u'rﬂoas Lovetekly, Yo. Yo.j Rukhadze, Ac Ay 4
of & cold non-uniforn plasma’in & gravitationsl fleld

) {TITLE: ‘Oscillations of &

somm o todntohsoy Bk, v, 35, e 6, 18, 52450

| |70PIC TAGS: plasma, stebility, non-uniform pla

i ABérRACTz' _‘Il‘héy stabilityof 2 coldnon-unifomplasma j‘iﬁi crossed mgx;gﬂc an
i gravitational fields is investigated, using the equations of two-component hydro-

{dynamics to describe the plasma‘and: treating the oscillations. in the WKB -approxi.
‘mation. ' The two-component hydrodynamic model is adopted because of its mathematical:

N “tractability. The drift ‘transverse to the ‘magnetic field ‘produced in’'a plasma’by
.. :pressure gradients and by external forces can be inveatigated on the asis of this:

" model only by introducing external forces, since effects of presst ‘s ‘are negle ted

"I 1though grevity itself is negligible in corditions of prectical interest, the .

i". introduction of the grevitational field mekes it possible for the effects of drift

. to menifest themselves; moreover, the present resulis can. be edapted:to the .of

“*: other external forces (for example, centrifugal forecs). In addition to the:

{ ously lmown instability ‘associated

% d with longitudinel waves propagating transv
. “Cord 1/2 T e
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‘4o the magnetic field in t.he direction of the drift, the authors find an. instabilit
i mgsocisted with transverse waves propagating along the magnatic field, polarized
k ”,<w1th the elsctric vector in the direction of ithe drift. This instability is
-t gous-to the bunching. ‘instability of & uniforn isotropic plasma (A.A. Rukhadze,:
' .VUZ-ov, Rediofizlks, No..2, 6, 1963) and does not involve the Cherenkov excite
i mechanism, - In the course of the caleulations axprassiona are. obtained for -the’ g
dielectric tensor as & differential operator, for the: dispersion relation, -a
Poynting's vector.‘ It is found, that no heat: is evolved 4n an infinite plasm
'/ "The authors are. deeply grateful to.V.P, S11in and M.S. Rabinovieh for disc
of the results, and to.V.L. Ginzburg, on whose 1nit1ativo the present investigation
was completed. . Orig. art has.‘ 26 fornmlas.
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BOGDANKEVICH, D.S.; RUKHADZE, A.A.3 STLIN, V.P.
- nﬁctuétion of an electromagnetic field in a:gg;quilia no;r%zz;
. .plasma, vi.[zv.vya..uzcheb.zav.; radiqfiz. 5 no.63 ( 16:2)
1. Fisicheskiy institut imeni P.N. Lebedeva AN SSSR, .
- (Plasma }(rIonized gases)) - (mect:qmagnetic‘waves} |
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Rate of temperature equallzation of cha.rged pnrticles in.

. Zhur, eksp. i teor. fiz, 1.3 no.4 1323-1330
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©oaB sonvective inst ‘m Mn ac an,w:euible, :l.dzally_v
. conducting fiuid situated in'e graﬂtatioml field has been solved by an’.

of “atate of the

o approximate method. of gecmetrical optics, in. which the emmtion :
" f£luwid 1s not defined,. A dispersion equation for determining the spectrum of . .
' magnetohydrodynamic oacilhtiona for a weakly inhomogeneous fluid ina "

: timate cases .e.; w:lth_
- gravitational field was obtained and anaJyzed faor two ul ’
high end low oscﬂlation frequencies. It was shown that for. hidx-rrequency :

- . oseillations a conductive 1nhmw3eneaus fluid in & mﬁtahanal field 'is alvaya

stable; it can be unstabla onJ.y in the case. of. 1ov-rrequency oacﬂlations- s
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 he oacxmtm'or 'an.unmu £1u14. have an
‘ conclusion, I express my apprecio.tion to Y, P, 8ilin {£
'-:orig. arb. haa: 13 fcmmlas :
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- ACCESSION NR: AP3000165 =
ﬁ AUTHOR: ‘Rukhadze, A, A |

‘-j"rm::'. One type of beam instability 'Vin 'plasma ,}\

S SouRCE: Izvestiya vysshikh uchebnykh zavedenty, r,adiofizika,}’
G A _4_:1963, 901-403 L

: “,_'_lr.‘TOPIC TAGS:

‘.Aasmtscr

" particles traverses the neutral cold plasma and (b) all plasma. electrons

Pa.;-h /pPi-=li/ Po~li—1JP (c)

——_‘___-————-——-——-' :

electron-ion' lasma,

an isotropic plasma can effect the transverse camponent of the: electric field‘of
a2 wave, Two cases are considered: (a) a neu’cra.l cold beam of : cha.rged.

move with a superthermal speed 'in relation to the ions.’ The conclusion’ is that
g beam of charged particles moving with a superthergnl speed in’ an. 1sotropic
plasma generates transverse electramagnetic waves, . "The author. expresses his deep
“thankfulnegs to V. L. Ginzburg;" M. S. Rebinovich, a.nd V. P, Silin for their

valuable advices a.nd discussions. Orig. art. has: T equations. :::_:"A T
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: AUTHOR' = I;dvgtékii';' Ye. Ye . 5 Mi;édze .

o TITLE: _On the convective inatability of nor n-uniform glaema}_iz’x;g gravitational: fiel

0, 6, 1963, 660-666

SOURCE': Zhurnal tekhnicheskoy fisild, v

A TOPIC TAGS' pla'ama,~: non-unifomplasma,

' ABSIRACT: The authors previously investigated the stability ‘of & non-uniform pla
" in crossed magnetic and gravitational fields using the:two-component hydrodynemic
- - approximation and found two sorts of Anstability: the previously known instability
*:to longitudinel waves propagating transversely ‘to.the magnetic field -in the direction
- of the drift (drift instability), ‘and en’ instability with respect to transverse waves
- propagating parallel to the magnetic field and polarized with.the elsctric vector .
. parallel to the drift (convective instability).. (Ye.Ye. Lovetskiy and~A.A. Rukha
- ZHTF, 33, 652, 1963). It 1s knoun that the drift instability disappears if the -
i - thermal velocities of the plasma particles exceed the ‘drift velocity (M. Rosenbluth
§ . N, Krall and N. Rostoker, Report No. 170 of the Salzburg Conference on.Plasma Physics,’
©°71962), The present calculations were accordingly undertaken to:investigate the effec
“:.of thermal motions on the oonvective instability remains’ even when thermal motions
i are ta%:;n into account, provided the plasma is sufficiently rarefied and the magnetic
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field sufficlently strong. The calculations are based on the kinetic

i the electron and ion distribution functions. The spatiel non-uniformity

" :to be small and the gradient term 15 omitted from the kinetie equation. er=

. turbed solution to the kinetic’eqﬂntiop,ih,hsaumed-wh1¢n.involvea‘a finite tempera

- ture and the linearized kinetic equation for the perturbations 1s written. Plane !

‘. ..weves are assumed for the’pqrturbatipns,,ahd}the'dielgét:id‘fensorfandjtheidiapérsibn’
§  equations are derived in the usual vay;;'Tbe,wgvea;propagating'tranqvqraﬁly*to~th_

- magnetic field are found to be stable.. This is & consequence of the omission of the

., -gradient term in the kinetic équaticn;ifThefbtability"ﬁonditionsjforﬁiévas propagating
3 parallel to the field are discussed-in some detail, - Such waves, if the wavelength iz
i sufficlently long, are found to be unstable even when the thermal velocities exceed
BN - the drift velocity. "The authors express their sincere gratituds to V,L. Ginzburg:
8 for discussions of ‘the results." Orig, art. has:. 28 formulas, R
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Hydrodynamic oscillatlons of ‘an inhomogenous low-pressure R
pleama in.a magnetic field. Dokl. AN SSbR 149 no.5 1052-1055 Ap '63. _
) . . . (MIRA 16:5) .

- Lle Fizlchesmy institat im, P.N. Lebedeva. AN SSbR. Predstavleno
akademikom H,A I.eontovichem. ; o :
- (Plasma osclllations)
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-One Arform o? instabi_lity of'b‘eams in pi)asmé. Izv, vys. ucheb.
. zave; radiofiz, 6 n0.2:401-403 63, - (MIRA 1636)

1, Fizicheskly institut imeni P.N. Lebedeva AN SSSR,
Plasma(Ionized gases)) ' -
Electromagnetic waves)
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" | rop1c TAGS: plasma oscliiat
R magnetic field contaimnent'

ABSTRACT'- Tho methods of eometric optics are extended;to 1ec 0
"spatial dispersion, when the field equations ars.integral- equations, })

-1 to the problem of stability of & magnetically confined plasma,-The.dispersior
‘| relations for longitudinal- oscillationa ‘are: derived.; Analysis of ‘the dispers
| pelations for the limiting cases.of long and short wave perturbations yields: th

© . i necessary-and sufficlent conditions for plasma instability. It is shown, in"
- I particular, that if the ratio of the electron to ion temperatures s 1ndependen
1.{ of the coordinates, a weakly inhcmogeneous low-pressure plasma: confined: by &
. magnetic field is almost slways unstable-against. short-wave oscillations. It i
. 7{ pointed out that the instebilities of an inhomogeneous plasma confined: by & strong’
'} field are kinetic, since they are’ associated.with residus term the,kzrnal,b
L iVCa}rlg 1c>1ved yintegral equation.’ i‘38"fprm1ﬂ.a :
: /2. Associatiun-*’Physics*Tnstr “Academy: of*Sciences;-ss
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KOVRIZENYKH, L.M.; RUKHADZE, A.A;; SILIN, V.P, = .

Oseillations of an i'uhumoge;xeoixa loi-préssure:plaamé. Zhure
‘okep. 1 teor. £1z, 44 n0,6:1953-1963 Je 163, (MIRA 16t6)

1, Fizicheskiy institut im, P.N. Lebedeva AN SSSR, S
: - (Plapma oscilllatviqns),k. o
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Oacillations of a cold inhomogeneous glg;zmié ;g a.Jgre:.Z;ta-
i 1 1 1do Zhur tekho fiz- 33 nO. -] .
tional fle MIRA 1626)

1, Fizicheakiy inatitut imeni P N, Lebddeva AN SSSR, Moakva
(P.'Laama oscillations) '
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‘ ; ( o to “of ‘ r nforced with a longitudinal
Problem of the torsion of a circular cylinder rei _ 7 ; ,
) Ig;tziar(rig) Zadacha krucheniia larugovogo tailind_ra,r armirovannogo prodol'nym krugovym

staerzhem, o ) : . L ) :
S0: Izvestila Akadenil Mank, VII Seriia. Otdele Ma ches Estastve
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Ob odnom chislenrom re.,henil Lntegral'n,/kh uravnem,,' plos}'oy zadachl teorn uorugoetl.
Teilisi, soobsheh, . Gr, fii, &1, 1. (19#0) 255-258, .

SC: :-ia'themti‘cs in tne USSR, 1917;1947
" edited by Kurosh, 4, G,
xarl'uahevz.ch, A I.. '
-~ . . Rashevskiy, P. K.
Foscow-Leningrad, 1948
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| RUKHADZE, A.K, -
M

Deflectien of a vigorously twistod. rod by [ shearing force,
Soob.AN Gruz.SSR 8 no.5 291—298 7. (MIRA 9:7)

heukiy
1.Akademiya nnuk szinakoy SSSB. '!bilissld.y matematic _
institut imeni A,.M.Razmadze. Predstavleno akademikom N.I, Huskhe-
lishvili,

(Strains and stresses) (Elastic rods and vires)
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Rukhadze, A. K. Influence of transverse force on torgue

ng of a bar. Appl. Math. Mech [ Akad. Nauk

SSSTT |‘nif. Mat. Mech 311, 381-3560 (1947). (Russian.
lonelish summary)

Ihe paper deals with the flexure of a lony evlindrical

Beam o lanpred at one end and bent Ly accouple and a trans
virr e foree apphied s the other end. Nonlinear strains and
FoDy Nurnaghan's stress-steain refations are used to obiain
the odutien satisfying the boundamy Conditions and the
corporebatity d cqoilibroany copations
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"Fhas probles of U oquilibrium of long untunlly twisted ruds P fl lé / 'L"’ ., .
of iy atbitrary erods setion was cunsldord by 1 M. Rtis (Bl ~
Aernd. Nes, m..w, Ser. Muth.; 180, o 1] and by A, Lusjeand U, (0“ ‘([9“/

Juiielicdas (00 K. Gead. Ses, QRSN 10, vl 38 mw 3,8, 4
s . 1000, vol. 37, ne, B), s vunsisbered the prubileins of sytvnaton, ,4‘/
‘- : toradon, aid bending by eouphes by o method of jwii turbations of S
IF-I - 1w aniall parmnuiter characterising tho utiform twist, - Lurje and
i ’ Junelidas umsl the ann nwthod 1o sulve the problemn of lwnding

by & tranaverse force, and foutd that their rrsulh uppun‘d ina
Cfoem tvanyenivnt fue omptatinne
10 & provious paper the anthor [Appl. Malh. ‘luh 1042, vul E
6] proguo: o wwetband ol soluvion ol thume lbﬂ"i'\ o using the
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thoury of fusictions of & anuplex varisble, Mo cunsidered il o
of uniforig twist determined nhotig the anis of the rind by the lune.
tion @ = ks with parameter k s small that v cau kot its
meund amd higher poncrs.  The present paper coutaius ao -
. plicit solution of the problem of bending by 8 transyerme furee of
- PRI - naturally twisted rods of elliptical croa section, by the et '
o Lo dcvelopnl I the authar’s earfier paper. .
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RUELADZE, &, .3
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7, oasad on maberial-on ’,he clini zupachs of nervous dl sases",
In ‘H—- collsction: Pyatnadbtoabt! lst nmuch,-praki, deynizl'nosti Hliniki i Otd—niy
nsrayich holesne J (I ,ilisy oo, med. 1r—t. I Gox. betsa), .thllSl, 1948, Pe 1-41.

S50 U -AGJl, 16 3apt 53, (L-etopls tZhurnal’ ‘nykt Statey, Ho. 2k, 1949).
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B T | SOV/124-57-3-3390
Translation from: Referati\-nyy zhurnal. Mekhanika, 1957, Nr 3., p 108 (USSR)

AUTHOR:  Rukhadze, A-K-

TITLE: = Secdndar\j Effects in the Problem of the
: Couple of Prismatic Girders’Composed of Various Elastic Materials.
e effekty v zadache izgiba paroy prizmaticheskikh S

taviennykh iz r_azlichnykh uprugikh materialov)
1954, Nr 30, PP 93-114"

ary effects in the .prbble-rnv'd.f_the e
force couple of an arbitrary prismatic girder com-
shvili, N. I.» Nekotoryye

ecified manner [Muskheli
koy teorii uprugosti (Some Funda-

‘Bending Due to a Force

(Vtorichnyy
‘brus'yev, 808

PERIODICAL: Tr. Gruz. politekhn. in-ta

ABSTRACT:~ The paperranah}zes the second
o bending due to a
posed in some sp

osnovnyye zadachi matematiches
mental Problems of the Mathematical Theoxry of Elasticity)- ‘Moscow

1zd-vo AN SSSR, 1954, chapter vi1] of various elastic materials.

The elastic constants (the modulus of elasticity and the Poisson

ratio) of the bars and the surrounding'medium are assumed to be
different.” The ‘solution of the problem is constructed in terms of

. the stresses on the basis of 2 nonlinear generalization of Hooke's = "

law and is reduced to the finding of three functions of two variables
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Secondary Effects in the Problem of the Bendmg Due to a Force Couple - (cont )

wh1ch satmfy both certam dlfferentlal equatlons in terms of part1a1 derwatxves

and the boundary conditions. B1b11ography 21 references.. . :
- ‘Ya._Go:gxdze
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